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Calymperaceae of North America 
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(with plates 15-17) 

The next part of the North American Flora relating to mosses 
will comprise the families Fissidentaceae and Calymperaceae. 
The second of these families includes only two genera, Syrrhopodon 
and Calymperes. The results obtained from the study of this 
group are here offered in advance, partly to allow the illustrations 
of cross-sections of the leaves to be issued with the descriptions. 

SYRRHOPODON Schwaegr. Suppl. 2 2 :no. 1824 

Dioicous or rarely autoicous. Growing in mostly compact 
cushions of pale green to greenish brown color with more or less 
radiculose, branching stems from a few millimeters to 6-8 cm. 
high. Leaves with mostly imbricate, often conspicuously white 
base, mostly narrowed upward to a point varying from straight 
to crispate and from lanceolate to Ungulate or ligulate, with acute 
or rounded, mostly denticulate apex and having a distinct border 
(except in S. martinicensis) either much thickened or of hyaline 
or yellowish cells. Costa stout, from nearly percurrent to excur- 
rent, often papillose or spiny on one or both sides, in cross-section 
showing one row of guide-cells with rarely a few accessory guide- 
cells, stereid bands above and below them and outer cells mostly 
differentiated. Leaf-cells throughout upper part of leaf chloro- 
phyllose and roundish or oval to quadratic, rarely smooth, mostly 
papillose or mamillose on one or both sides ; cells of the erect base 
mostly hyaline (the cancellinae) , square to linear, changing 
abruptly into the green cells of upper part of leaf. Perichaetial 
leaves usually smaller than the stem-leaves. Seta erect, elongate 

[The Bulletin for August (47: 325-366. pi. 14) was issued October 5, 1920.] 
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and smooth. Capsule erect, regular, oval to cylindric, mostly 
smooth and glossy. Annulus none. Peristome-tee rarely 
wanting, mostly narrowly lanceolate and undivided, sometimes 
very short and irregular, usually papillose and golden brown. 
Lid conical and often long-rostrate. Calyptra cucullate, the 
base entire or somewhat split, the apex often rough. Spores 
usually rough. Gemmae often borne on the leaves, either growing 
from the upper costa or rarely from cells of leaf-blade on either 
side of the costa. [Plates 15, 16.] 

Type species : Calymperes Gardneri Hook. 

Leaf-margin with external cells not differing in color or length 
from those of blade within but sometimes with an inner 
stereid band. 
Margin much thickened, forming a distinct border. 

Border triangular in cross-section and more or less 
doubly serrate-winged. 
Leaf-base golden brown or reddish. 

Leaves less than 0.4 mm. wide and about 1 mm. 

long, the margin sharply dentate with often 

spreading somewhat ciliate teeth. 

Leaves mostly over 0.8 mm. wide and about 1.5 

mm. long, the margins slightly serrulate above. 

Leaf-base mostly pale or hyaline. 

Costa very rough with papillae up to 8 mm. 
high, more prominent on the back in the lower 
than the upper half of costa. 
Costa nearly smooth or much smoother on the 
back in the lower half than in the upper half, 
with papillae up to 4 mm. high. 
Border oval in cross-section, not winged and distantly 
serrulate; cells throughout upper leaf, distinct, mostly 
oval. 
Margin not thickened, without a border. 
Leaf-margin with hyaline or yellowish border of narrow, 
elongate cells (sometimes wanting in upper part of leaf), 
sharply denned from cells of blade within. 
Border of a mostly cylindric band of stereid cells extending 
from or near apex to the basal part. 
Margin entire or nearly so all around except at apex of 
leaf. 
Leaves with point crispate when dry and only one or 
two times longer than the broadened leaf- 
base. 
Costa smooth on both sides except at the denti- 
culate apex; leaf-cells densely covered with 
low papillae. 
Costa more or less spiny dentate on back to 
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below the middle; leaf-cells with often high, 
spine-like papillae. 
Leaves with point spreading-fiexuous to incurved or 
nearly straight when dry and from two 
to many times longer than the basal part, 
or without a distinctly broader basal part. 
Costa without accessory guide-cells; stems 
usually much longer than the longest 
leaves (about 12 mm.) 
Leaves rather distant with the point abruptly 
spreading from the conspicuous, appressed 
base; costa dentate at apex, not papillose 
below. 
Leaves closer together on the stem with less 
spreading points; costa mostly papillose on 
the back in the upper part as well as den- 
tate at apex. 
Costa with accessory guide-cells; stems much 
shorter than the longest leaves (stems usually 
5-6 mm. long and leaves up to 4 cm. long). 
Margin serrulate to enlarged base, or base with more 
or less serrate or spiny-dentate border. 
Cells of leaf smooth. 

Cells of leaf either mamillose or papillose, that is, 
similar on both sides. 
Costa about 25 n wide halfway up, smooth 

except near the apex. 
Costa 50 n wide or more half way up. 

Smooth or with minute, distant teeth on the 

back, the upper face papillose mostly from 

just above the cancellinae half way to 

apex. 

Rough with prominent, often spine-like 

teeth on the back. 

Costa spiny-dentate on the back in the 

upper half, otherwise smooth. 
Costa with dense, compound or forking 
papillae extending to below the can- 
celinae on the back. 
Border mostly wanting in upper third of leaf or in some 
leaves scarcely present or entirely wanting through- 
out. 
Cancellinae mostly broad and somewhat rounded 

above. 
Cancellinae terminating above in narrowly acute angles 
next the costa. 
Costa near the apex of cancellinae 60-80 n wide and 

leaf-blade 0.6-1 mm. or more wide. 
Costa near apex of cancellinae 40—50 /x wide and 
leaf-blade 0.25-0.50 mm. wide. 
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i. Syrrhopodon rigidus Hook. & Grev. in Brewster, 
Edinb. Jour. Sci, 3: 226. 1826 

Calymperes androgynum Mont. Ann. Sci. Nat. II. 3: 195. 1835. 
Syrrhopodon longisetaceus C. Miill. Syn. 1: 535. 1849. 

Dioicous, male plants much like the fertile in habit, bearing 
several buds in the axils of the upper leaves rather over 1 mm. 
long, composed of two or three broadly ovate, lanceolate-pointed, 
serrulate and costate perigonial leaves, enclosing eight to ten 
antheridia about 0.5 mm. long, with few paraphyses: in rather 
compact, dull, brownish % green cushions, red-tomentose within, 
with stems 1—3 cm. high; stem-leaves 7-8 mm. or sometimes up 
to 12 mm. long, spreading flexuous, from an ovate base 1-1.5 mm. 
long, with margins sharply serrulate or somewhat spiny-dentate 
with often spreading teeth, rather gradually narrowed to a linear- 
lanceolate, acute point up to seven or eight times longer, with 
thickened, doubly serrate borders; costa stout, excurrent, grooved, 
enlarged at apex and bearing numerous slender propagula with 
two or three cross-walls, smooth in lower part, mostly rough 
above on both sides or rarely nearly smooth, in cross-section show- 
ing about seven guide cells, large stereid bands above and below 
and outer cells differentiated all round; cells throughout upper 
part of leaf distinct, mostly oblong, 6-8 yu wide and 12-16 11 long, 
mamillose on upper side, smooth beneath; cancellinae not filling 
entire basal part of leaf, more or less golden or reddish brown, 
mostly terminating above in acute angles; perichaetial leaves 
about like upper stem-leaves, but the inner smaller; seta 2-2.5 
cm. long; capsule oblong, about 1.7 mm. long with conical, rostrate 
lid of about equal length; peristome a low, yellowish membrane, 
when moist scarcely extending above rim of capsule; spores rough, 
up to about 22 fj. in diameter ; calyptra nearly smooth throughout. 
[Fig. 1 J 

Type locality: Trinidad. 

Distribution: Porto Rico, Guadeloupe, Martinique, St. 
Vincent, Grenada, Trinidad and northern South America. 
Illustration: Ann. Sci. Nat. II. 3: pi. j,f. 2. 

2. Syrrhopodon Bernoullii C. Miill. Bull. Herb. Boiss. 5: 

189. 1897 
Syrrhopodon Pittieri Ren. & Card. Bull. Soc. Bot. Belg. 41 1 : 54. 

1905- 

Dioicous, male plants stout, branching, with often abundant 
axillary flowers, the perigonial leaves mostly golden brown, the 
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inner ovate, acute, not quite entire, the outer longer with pale, 
lanceolate, serrulate point, enclosing five or six antheridia a little 
over one half mm. long with somewhat longer paraphyses: in 
large, not very compact, greenish brown tufts, with more or less 
curved, branching stems, tomentose below, up to 4 or 5 cm. high; 
stem-leaves spreading-flexuous, up to 6 or 7 mm. long, from an 
oblong-ovate, mostly golden brown base about 1.5 mm. long, 
slightly crenulate or serrulate on borders, gradually narrowed to a 
linear-lanceolate point, tubulose when dry, with thick, doubly 
serrate margins and acute apex; costa not quite percurrent, 
serrulate on back toward apex, smooth below, one half up about 
one sixth the width of leaf, in cross-section showing six or seven 
guide cells, large stereid bands above and below and outer cells 
differentiated; leaf -margin in cross-section triangular, showing a 
stereid band surrounded by rather large outer cells ; cells through- 
out upper leaf mostly slightly elongate, the median about 6 n wide 
by 7-8 fj, long; cancellinae filling a rather small part of leaf-base, 
mostly broad and rounded or truncate above; inner perichaetial 
leaves scarcely smaller than outer; seta 10-18 mm. long; capsule 
ovate-oblong, small-mouthed, about 2 mm. long with a slender- 
beaked lid 1.5 mm. long; peristome teeth projecting above the 
mouth about 75 n, often united to near apex, rather pale, with 
often numerous, golden brown, wart-like projections over the 
outer surface; spores rough, 18-24 ju in diameter; calyptra rough 
near apex. [Fig. 2.] 

Type locality: Guatemala. 

Distribution: Guatemala to Panama and in Guadeloupe 
(Pere Duss 631). 

3. Syrrhopodon floridanus Sull. in Gray, Man. ed. 2, 631 . 1856 

Dioicous: in compact cushions, greenish brown above, rusty 
brown within, with more or less fasciculate branching stems, 
somewhat tomentose below, up to 3 cm. high ; stem-leaves incurved 
or crispate when dry, the upper 4.5-5 mm. long, from an ovate 
base about 1 mm. long, somewhat narrowed to a nearly linear 
point three and one half to four times longer with incurved, 
doubly serrulate-lamellate borders and broadly acute or obtuse, 
serrulate apex; costa not quite percurrent, about 80 n wide half 
way up the leaf, mostly densely covered on the back, from the 
middle to the broadened base of leaf, with high, almost spine-like, 
papillae; leaves in cross-section near middle showing a terete 
costa with five or six guide-cells, large stereid bands above and 
below and outer cells differentiated; leaf-blade with cells highly 
mamillose on upper side, nearly smooth or somewhat mamillose 
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on under side with a leaf-border triangular in cross-section, of 
about eight cells sometimes enclosing one or two stereid cells; 
cells of upper blade distinct, mostly somewhat angular, scarcely 
elongate, 5-7 ix in diameter; cancellinae extending up about 1 mm. 
from base, mostly rounded, sometimes acutely angular at apex; 
perichaetial leaves scarcely differing from those of upper stem; 
pedicel erect, 7-8 mm. long; capsule ovate-cylindric, about 1.75 
mm. long, the flatfish lid with acicular beak rather shorter; peri- 
stome-teeth attached well below the mouth, somewhat irregular, 
short-lanceolate, pale, projecting above the rim 50-60 n, with 
five or six articulations; spores rough, about 16 ix in diameter; 
calyptra slightly rough above. [Fig. 3.] 

Type locality: Florida. 

Distribution: Florida, Alabama, Georgia and Bermuda. 

Illustration: Sull. Icon. Muse. pi. 31. 

This is very close to the next species, but the costa is usually 
much rougher on the back, and the cells of the upper part of the 
leaf are less inclined to be slightly elongate. 

4. Syrrhopodon incompletus Schwaegr. Suppl. 2 1 : 119. 1824 
Syrrhopodon Hobsoni Hook. & Grev. in Brewster, Edin. Jour. 3 : 

224. 1824. 
Syrrhopodon semicompletus Schwaegr. Suppl. 2 2 : 97. 1827. 
Calymperes Hobsoni Grev. Ann. Lye. N. Y. 1 : 271. 1825. 
Syrrhopodon MohriiC. Mull. Linnaea 38: 633. 1874. 
Syrrhopodon brachystelioides C. Mull. Nuovo Giorn. Bot. Ital. II. 

4:48. 1897. 
Syrrhopodon decolorans C. Mull. Bull. Herb. Boiss. 5: 188. 1897. 

Dioicous, male flowers one to several, terminal and axillary, 
the inner perigonial leaves short, broadly ovate, acutish, costate, 
minutely serrulate, nearly or quite without green point, enclosing 
numerous antheridia and paraphyses a little over 0.5 mm. long: 
in extensive, brownish green mats with more or less curved and 
branching stems 1-5 cm. long; stem-leaves 4-5 mm. long, from a 
rather broad, ovate or obovate base serrulate on margins above, 
abruptly narrowed to a broadly linear, when dry often subtubulose, 
point with thickened doubly serrulate border extending to the 
broadly acute or somewhat rounded serrulate apex; costa not 
quite percurrent, 60-70 ft wide one half up leaf and about one 
sixth leaf-width, at apex denticulate, below from nearly smooth on 
both sides to more or less papillose (the papillae mostly 1-4 
high) on back down to cancellinae, in cross-section showing about 
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six guide cells with stereid bands above and below and outer 
cells differentiated ; cells throughout upper part of leaf from nearly 
square to hexagonal, often slightly elongate, the median mostly 
5-6 ix wide and 6-8 /x long, mamillose on upper side, smooth or 
slightly mamillose or papillose on under side; cancellinae filling 
two thirds to three fourths of the leaf-base, broad and rounded 
above; inner perichaetial leaves very similar to outer but smaller; 
seta 6-7 mm. long; capsule oblong-ovate, small-mouthed, rather 
over 2 mm. long without lid, the beaked lid about two thirds as 
long; peristome a rather pale, smoothish membrane not extending 
above the mouth, often nearly entire; spores rough, 16-18 ix in 
diameter; calyptra slightly rough above. [Fig. 4.] 

Type locality : Cuba. 

Distribution: Mexico, Florida, Cuba, Jamaica, Porto Rico, 
Montserrat and Guiana, South America. 

Illustration: Schwaegr. Suppl. 2: pi. 180. 

Exsiccati: Krypt. Exsic. Mus. Palat. Vindob. i8g6, as 
Syrrhopodon Hobsoni. 

5. Syrrhopodon Berterianus (Brid.) C. Mull. Syn. 1: 539. 

1849 

Dicranum Berterianum Brid. Bryol. Univ. 1 : 445. 1826. 
Syrrhopodon laevidorsus Besch. Rev. Bryol. 18: 75. 1891. 

Apparently dioicous, male flowers not found : in rather loose, 
deep, brownish green tufts with stout stems up to 7-8 cm. high; 
stem-leaves 5-6 mm. long, from a broad, obovate, erect and clasp- 
ing base, slightly serrulate on margins above, abruptly narrowed 
to a linear, spreading-flexuous point with acute apex and thickened, 
distantly serrulate borders; costa not quite percurrent, nearly 
one third the width of upper leaf, terete, smooth on both sides; 
leaf in cross-section showing about six guide-cells in costa with 
large stereid bands above and below and outer cells differentiated 
all round, the leaf-border of a small stereid band enclosed by 
larger outer cells; cells throughout upper part of leaf distinct, 
mostly oval, 6-8 fx wide by 8-12 /x long, smooth on under surface, 
mostly mamillose above; cancellinae filling one half to two thirds 
of leaf -base, broad and rounded or truncate above; perichaetial 
leaves very similar to stem-leaves; seta 10-13 mm - l° n g; capsule 
oblong, up to 2.5 mm. long with conical, slender-beaked lid two 
thirds as long; peristome not seen; calyptra smooth; spores rough, 
spores rough, up to 16 /x in diameter. [Fig. 5.] 

Type locality: Porto Rico. 



374 Williams: Calymperaceae of North America 

Distribution: From Cuba and Jamaica to Trinidad and 
northern South America. 

6. Syrrhopodon martinicensis Broth. Symb. Ant. 3: 422. 1903 

Flowers and fruit unknown: in dull green cushions with stiff, 
erect stems 2-2.5 cm - high, in cross-section showing two to four 
rows of outer, thick-walled, golden brown cells and no central 
strand; stem-leaves 3.5-4 mm. long and 1 mm. wide, when dry 
obliquely incurved or appressed-imbricate, forming a compact 
bud at apex of stem showing the conspicuous, glossy, whitish 
costae, the leaf either oblong-ovate or slightly obovate, the base 
more or less yellowish; leaf-margin incurved when dry, not thick- 
ened, papillose on border, otherwise entire or slightly denticulate 
at apex; costa percurrent, broad and yellowish at base, about 
300 yu wide and one third the width of leaf, tapering gradually to 
apex, in cross-section near middle showing about seven guide- 
cells with stereid bands above and below of about equal size and 
outer cells scarcely or not differentiated; cells throughout upper 
part of leaf more or less hexagonal, scarcely elongate, on upper 
side mostly mamillate and unipapillate, on under side papillate; 
cancellinae of leaves growing from below the apex of stem distinct, 
broad, extending about one third up leaf and terminating in rather 
acute angles; cancellinae of inner leaves at apex of stem rather 
ill-defined and leaf-cells on either side of costa just above the 
cancellinae mostly covered with a dense, green mass of filiform 
propagula up to 0.8 mm. long, with twenty-five cross-walls. 
[Fig. 6.] 

Type locality: Martinique. 

Distribution : Guadeloupe and Martinique. 

7. Syrrhopodon Gaudichaudii Mont. Ann. Sci. Nat. II. 2: 

366. 1845 

Dioicous, male plants about like the fertile, with often several 
antheridial buds aggregate near the apex of stem, the antheridia 
few, without paraphyses, enclosed by several short, ovate, ser- 
rulate, costate, brownish leaves: in compact, green tufts, showing 
the conspicuously white leaf-bases, with branching stems 1-3 cm. 
high; stem-leaves more or less twisted and crispate when dry, 
from an obovate or oblanceolate, nearly or quite entire, erect 
base narrowed to a linear-lanceolate or nearly linear, deeply 
grooved point from mostly as long to about twice longer than basal 
part, with a hyaline or yellowish border, entire except at the 
broadly acute, denticulate apex; costa not quite percurrent, smooth 
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on both sides except at the denticulate apex, about one sixth the 
width of leaf at middle, in cross-section showing mostly four 
guide-cells, a stereid band much larger below than above and 
outer cells not differentiated; cells of upper part of leaf rather 
obscure, about 6 n in diameter, densely papillose on both sides; 
cancellinae filling most of basal part of leaf, somewhat rounded or 
truncate above ; outer perichaetial leaves much like the stem-leaves, 
the two or three inner much smaller, of mostly hyaline cells, 
often slightly serrulate; seta up to 5 or 6 mm. long, not quite smooth 
above; capsule erect, oblong, scarcely 1.5 mm. long, with convex- 
conical, rostrate lid about 1 mm. long; peristome-teeth golden- 
brown, not quite smooth, lanceolate, entire, projecting about 80 /x 
above the rim of capsule with rather prominent articulations; 
spores rough, 12-14 M i n diameter; calyptra not seen. [Fig. 7.] 

Type locality: Isle of St. Catharine, Brazil. 

Distribution: West Indies and northern South America. 

Illustration: Ann. Sci. Nat. II. 2: pi. 16, f. 3. 

8. Syrrhopodon inflexus Mitt. Jour. Linn. Soc. 12: 117. 1869 

Syrrhopodon Sartorii C. Mull. Linnaea 37: 633. 1874. 

Male flowers unknown: in compact, green tufts with somewhat 
branching stems up to 2 cm. high; stem-leaves with conspicuous, 
white, imbricate base, twisted and crispate in upper part when 
dry, up to about 3 mm. long, from an oblanceolate base with 
entire margin, usually one half to two fifths the length of leaf, 
gradually narrowed to a nearly linear, grooved point with distinct, 
entire, pale yellowish border not quite reaching the rather broad, 
toothed and apiculate apex which sometimes bears numerous 
spindle-formed or club-shaped propagula up to 100 fi long, with 
six to eight cross- walls; costa usually smooth except on the more 
or less spiny-dentate back toward the apex, in cross section showing 
about five guide cells, stereid bands above and below, the upper 
band much smaller than the lower and the outer cells not differen- 
tiated; cells throughout upper part of leaf mostly rather obscure, 
highly mamillose or papillose or sometimes almost spiny on both 
sides, the median about 8 n in diameter; cancellinae filling most of 
erect base of leaf, usually rounded above; inner perichaetial 
leaves much shorter than outer, about 1.5 mm. long, with very 
short, green, serrulate points; pedicel 4-5 mm. long, bearing an 
oblong capsule 1-1.5 mm. long with slender-beaked lid about one 
half as long; peristome-teeth golden-brown, lanceolate, nearly 
smooth, with rather distinct articulations, projecting above the 
mouth about 100 fi; spores rough, 14-15 m in diameter; calyptra 
rough in upper third. [Fig. 8.] 
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Type locality: Colombia near Bogota at 6000 ft. alt. 
Distribution: known only from Mexico and Colombia. 

9. Syrrhopodon Husnoti Besch. Ann. Sci. Nat. VI. 3: 195. 

1876 

Flowers and fruit unknown: in loose, brownish green tufts 
with slender, fragile, more or less branching stems up to 4 cm. 
high; stem-leaves from a conspicous, white, imbricate, oblong- 
linear or oblanceolate, entire base about 1.5 mm. long, somewhat 
narrowed to an abruptly spreading nearly straight, setaceous, 
more or less twisted point two and one half to three times longer, 
with pale yellowish, cylindric border, entire except at the dentate, 
acute, or somewhat rounded apex; costa not quite percurrent, 
smooth on both sides except at the denticulate apex, one half up 
leaf one third to one fourth the width of leaf, in cross-section 
showing four guide cells, stereid bands above and below with 
outer cells not differentiated; cells of upper leaf rather obscure, 
papillose on both sides, the median about 6 fi wide and 8-10 /j. 
long; cancellinae nearly filling leaf-base, terminating in mostly 
acute angles. [Fig. 9.] 

Type locality: Guadeloupe. 

Distribution: Porto Rico, Guadeloupe and Martinique. 

10. Syrrhopodon flavescens C. Mull. Syn. 1: 541. 1849 
Syrrhopodon parvulus Schimp. C. Mull. Syn. 1 : 544. 1849. 
Syrrhopodon Schwaneckeanus C. Miill. Bot. Zeit. 13: 763. 1855. 
Syrrhopodon scaber Mitt. Jour. Linn. Soc. 12: 119. 1869. 
Syrrhopodon calymperidianus Besch. Ann. Sci. Nat. VI. 3: 19. 

1876.* 
Syrrhopodon subviridis Besch. Ann. Sci. Nat. VI. 3: 196. 1876- 
Syrrhopodon scaber var. breviligulatus C. Miill. Hedwigia 37: 

235. 1898. 
Syrrhopodon breviligulatus C. Miill. Gen. Muse. 370. 1901. 
Syrrhopodon Dussii Broth. Symb. Ant. 3: 422. 1903. 

Dioicous : in compact yellowish brown to pale green cushions 
with branching stems, mostly 1-2 cm. high, bearing radicles at 
their base and often at the base of easily separating branches; 
stem-leaves when dry erect-spreading, flexuous, 5-12 mm. long, 
with an oblong-linear base 1— 1.5 mm. long, rather gradually nar- 
rowed to a linear point three to eight times longer and about one 

* Type specimens not seen but belonging here according to the description. 
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third as wide as the base, with cylindric, yellowish or hyaline 
border extending all round and entire except at the acute or some- 
what rounded, dentate apex; costa not quite percurrent, more or 
less spiny-dentate near apex on both sides, in cross-section showing 
four to eight guide-cells with stereid bands above and below, the 
outer cells on upper side and usually two or three outer cells next 
guide cells on either side below, differentiated; leaf-cells rather 
obscure, often slightly elongate, about 6X6 ju-8 X 10 n, with 
thickened, minutely papillose walls on both surfaces; cancellinae 
ending above in narrowly acute angles or sometimes somewhat 
obtuse, nearly filling leaf-base; perichaetial leaves scarcely differing 
from upper stem-leaves; seta slender, erect, red, 5-8 mm. long; 
capsule oblong-cylindric, scarcely 1. 5 mm. long, with rostrate 
lid about 1 mm. long; peristome teeth lanceolate, yellowish, 
papillose, projecting above the mouth about 100 //, with often 
indistinct articulations; spores minutely roughened, about 12 n in 
diameter; calyptra extending two thirds down capsule, somewhat 
rough at apex. [Fig. 10.] 

Type locality: Trinidad. 

Distribution: throughout the West Indies and northern 
South America to Mexico. 

11. Syrrhopodon tenuifolius (Sull.) Mitt. Jour. Linn. Soc. 12: 

117. 1869 
Calymperes tenuifolius Sull. Proc. Am. Acad. 5: 280. 1861. 

Flowers and fruit unknown: in rather loose, pale green to 
brown tufts with stems mostly under 5 mm. high; stem-leaves 
from a few millimeters up to over 4 cm. long, from an oblong- 
linear, entire base about 1.5 mm. long slightly narrowed to a 
filiform, somewhat grooved point with acute, dentate apex and 
hyaline or yellowish border of stereid cells entire below the apex; 
costa not quite percurrent, at apex somewhat rough to spiny- 
dentate, below on back mostly smooth, on inner side papillose, 
often to cancellinae, in cross-section showing about six guide- 
cells with one to three accessory cells on lower side, large stereid 
bands above and below and outer cells differentiated on upper 
side only; cells throughout upper part of leaf obscure, mostly angu- 
lar and slightly elongate, 5-6 fi wide and 6-8 n long, covered on 
both sides by more or less compound papillae; cancellinae filling 
entire base of leaf except a very narrow border above of green 
cells and terminating above in mostly acute angles. [Fig. ii.] 

Type locality : Cuba. 

Distribution : Cuba, Jamaica and St. Kitts. 



378 Williams: Calymperaceae of North America 

None of the specimens examined show propagula, but on the 
St. Kitts and Jamaican specimens are found young plants, one 
to three on a leaf, growing from radicles scattered along the leaf 
point. 

12. Syrrhopodon lycopodioides (Sw.) C. Mull. Syn. i : 538. 

1849 

Bryum lycopodioides Sw. Prodr. 139. 1788. 

Dioicous, male plants more slender than the fertile, bearing 
several axillary, scattered antheridial buds, the inner perigonial 
leaves ovate-lanceolate, acute, nearly entire, enclosing numerous 
antheridia about 0.8 mm. long with few paraphyses: in loose 
brownish to pale green tufts with somewhat branching stems up to 
8-10 cm. high; stem-leaves up to 9 or 10 mm. long, from an oblan- 
ceolate, slightly wider, nearly entire, erect base rather gradually 
narrowed to a spreading, flexuous, linear-lanceolate point with 
acute apex and bordered all round by a thickened, distantly 
serrate margin of brown, elongate cells enclosing a small band of 
stereid cells; costa not quite percurrent, smooth on both sides, 
about 80 /x wide one half up the leaf and one fifth the width of leaf, 
in cross-section showing six guide-cells, stereid bands above and 
below with outer cells differentiated all round ; cells of middle and 
upper blade smooth on both sides, angular, not or slightly elongate, 
up to 12-14 ix in diameter, in lower leaf and just above the can- 
cellinae often very irregular, transversely or obliquely elongate, 
with unequally thickened walls; cancellinae mostly broad and 
somewhat rounded above, filling one half to two thirds the erect 
leaf-base; perichaetial leaves much like stem-leaves, often longer 
and extending above the capsule; pedicel about 10 mm. long; 
capsule ovate-oblong or somewhat spindle-shaped, when dry 
contracted under the mouth, about 3 mm. long; lid with slender 
beak about two thirds capsule in length; peristome teeth incurved 
when dry and not projecting above the mouth, when moist, 
extending about 80 /* above the rim of capsule, golden brown, 
very irregular, more or less divided along median line; spores 
rough, up to 22 jx in diameter; calyptra smooth above. [Fig. 
12.] 

Type locality: Jamaica. 

Distribution: Jamaica, Santo Domingo, Guadeloupe, Mar- 
tinique, Trinidad and northern South America. 
Illustration: Hedw. Sp. Muse. Suppl. pi. 40. 
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13. Syrrhopodon recurvulus Mitt. Jour. Linn. Soc. 12: 120. 

1869 

Dioicous, the male plants about like the fertile in habit, with 
numerous antherieial buds on very short axillary branches or 
terminal, the outer perigonial leaves about 1 mm. long, the inner 
one half as long, ovate, acute, costate, serrulate, enclosing about 
four antheridia without paraphyses: in compact, green mats 
with conspicuous, white leaf-bases and branching stems 1-2 cm. 
high; stem-leaves up to 3 mm. long, crispate when dry, from a 
somewhat oblanceolate or oblong base, ciliate to nearly entire on 
border, gradually narrowed to a nearly linear or linear-lanceolate 
point about one and one half times longer, with acute, slightly 
serrulate apex and pale yellow border entire below the apex, costa 
nearly percurrent, smooth on both sides except at the dentate or 
spiny-dentate apex, about 25 /x wide and one sixth width of leaf 
one half down, in cross-section near middle showing about four 
guide-cells with stereid bands above and below and outer cells not 
differentiated; cells throughout upper part of leaf rather distinct, 
somewhat angular, not or slightly elongate, about 6 p wide by 
6-8 (i long, rather densely papillate and mamillate on both sides of 
upper leaf, becoming more distinctly mamillate on upper surface 
just above the cancellinae; cancellinae nearly filling the erect 
leaf-base, mostly rounded above; perichaetial leaves much like 
stem-leaves but inner with shorter, green point; pedicel 6-7 mm. 
long; capsule oblong, about 1.35 mm. long with slender-beaked 
lid half as long: peristome-teeth golden brown, lanceolate, papil- 
lose with rather indistinct articulations, extending about 100 fi 
above the rim of capsule; spores rough, 12 fx in diameter; calyptra 
rough above. [Fig. 13.] 

Type locality: Cuba. 
Distribution : known only from Cuba. 
Exsiccati: Wright's Cuban Mosses 47 (as S. Gaudichaudii) . 
Very similar to S. Gaudichaudii but more or less ciliate- 
toothed on upper margin of leaf-base. 

14. Syrrhopodon graminicola Williams, sp. nov. 

Flowers and fruit unknown: in small, dull green tufts with 
stout, branching, flexuous stems 1-2 cm. high, bearing incurved- 
imbricate or sometimes spreading flexuous and more or less crispate 
leaves when dry; upper stem-leaves from an ovate, nearly or 
quite entire base 0.75-1.4 mm. wide gradually narrowed to an 
oblong-linear or oblong-lanceolate, acute and apiculate point 
up to about twice as long, with hyaline border of elongate cells 
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extending from base to apex, or sometimes nearly or quite disap- 
pearing in the upper one fourth of leaf, the border mostly with 
small, irregular often geminate teeth to near the base; costa per- 
current, 50-125 jx wide and about one seventh the width of leaf 
one half up from base, slightly serrulate on back in upper part 
and papillose on upper side from near cancellinae half way or more 
to apex, in cross-section showing about seven guide-cells with 
stereid bands above and below and outer cells mostly differentiated 
on upper side; cells throughout upper part of leaf rather indistinct, 
scarcely elongate, 6-7 /* in diameter, with usually 2-4 minute 
papillae on either surface; cancellinae broad, not entirely filling 
the basal part of leaf, terminating above in mostly acute angles ; 
older stem-leaves often with numerous, slender, cylindrical pro- 
pagula, 200 to 300 fx long, with about twelve cross- walls, growing 
from cells of blade near either side of costa a little above the can- 
cellinae on the upper surface of leaf and extending half way or 
more to the apex. [Fig. 14.] 

Type collected in Jamaica, growing on bamboo joints, Wood- 
stock, Westmoreland Hills, September, 1907, E. G. Britton 57Q 
(herbarum of the New York Botanical Garden). 

Distribution: known only from the type locality and Sierra 
Nipe, Cuba. 

This is somewhat like S. flexifolius Mitt., but the cells are 
smaller, more obscure, less elongate, and densely papillose — not 
smooth or nearly so, as in S. flexifolius. 

15. Syrrhopodon elongatus Sull. Proc. Am. Acad. 5: 280. 

1861 

Evidently dioicous, male flowers not found: in tall, compact, 
pale green to brown tufts with erect stems up to 12 cm. high, often 
bearing at the apex two to four short, fruiting branches with 
spreading-flexuous to somewhat squarrose leaves from a conspi- 
cuous, imbricate, whitish base and abundant tomentum on both 
stems and leaves; leaves of stem and branches, from an oblong 
base about 2 mm. long, somewhat spiny-dentate above, narrowed 
to a recurved, grooved, twisted and flexuous or nearly straight 
point about 3 mm. long, spiny-dentate above and slightly serrulate 
on the pale, cylindric border below to the enlarged base; costa 
excurrent into a thorn-point, about 50 ix wide near the middle, 
smooth on inner face, spiny-dentate about one half down on the 
back, in cross-section showing four guide-cells, stereid bands 
above and below, with outer cells not differentiated ; cells through- 
out upper part of leaf distinct, roundish or slightly elongate, 
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8-9 (i in diameter, highly mamillose on both sides and more or 
less minutely papillose with three or four papillae to each cell 
surface; cancellinae nearly filling the erect base, mostly broad 
and rounded above; inner perichaetial leaves rather smaller than 
outer, with base yellowish ; seta 15-18 mm. long; capsule oblong- 
cylindric, small-mouthed, about 2.5 mm. long; peristome-teeth 
projecting above mouth 125 /u, lanceolate, golden brown, rough, 
with rather indistinct articulations; spores rough, about 16 /j. in 
diameter; lid with beak about 1. 5 mm. long; calyptra descending 
over one half down capsule, rough in upper half. [Fig. 15.] 

Type locality: Cuba: Wright 4Q, sterile specimens (fruit 
described from specimens collected in 1910 near Woodford, 
Sierra Nipe, Oriente, J. A. Shafer 3733.) 

Distribution : known only from Cuba. 

16. Syrrhopodon texanus Sull. Musci U. S. 103. 1856 

Syrrhopodon alabamensis Lesq. & Schimp.; Jaeger, Ber. St. Gall. 

Nat. Ges. 1877-78: 413. 1879. 

Male plants unknown: in pale green to dusky green cushions 
with simple or slightly branching stems 2-3 cm. high; stem-leaves 
more or less crispate and tubulose when dry, erect-spreading when 
moist, the upper about 4 mm. long, linear-lingulate (or above 
often consisting of little more than the stout, very rough costa if 
bearing propagula), from a somewhat broader, ovate base, one 
fourth or more the entire length, with apex obtuse, often spiny- 
dentate, and border of leaf pale, irregularly dentate to spiny- 
dentate almost to the insertion of leaf; costa stout, 90-125 /u in 
diameter below, vanishing just below apex, very rough on back 
to below the cancellinae, with irregular, low, somewhat forking 
or spinose papillae; leaves in cross-section showing a terete costa 
with six or seven guide-cells, thick stereid bands above and below 
and differentiated outer cells, the leaf-blade mostly mamillose and 
finely papillose on upper side, papillose on under side, the margin 
a cylindrical band of minute, stereid cells extending from a little 
below the apex to near the cancellinae; cells of lamina variable, 
mostly roundish, obscure, 6-7 yu in diameter in upper leaf to some- 
what pellucid and larger below, at least near the cancellinae; 
cancellinae either acute or somewhat rounded at apex, the cells 
toward costa broad, often nearly square; perichaetial leaves very 
similar to upper stem-leaves; seta erect, 1—2 cm. long; capsule 
ovate-cylindric, contracted at mouth, about 2 mm. long, with 
slender-beaked lid nearly as long; peristome-teeth short, lanceolate, 
obtuse, with two or three prominent articulations; calyptra de- 
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scending to base of capsule, scabrous one third down from apex; 
spores minutely punctate, about 14 /u in diameter. [Fig. 16.] 

Type locality : Texas. 

Distribution : Texas to Florida and Georgia. 

17. Syrrhopodon ligulatus Mont. Syll. 47. 1856 
Syrrhopodon crispus Aust. Bot. Gaz. 2: 109. 1877. 

Growing in compact, brownish green tufts with mostly simple 
stems up to 1.5 cm. high; stem-leaves with conspicuously white, 
imbricate base, crispate above when dry, 2-2.5 trim, long from an 
obovate-lanceolate base, entire to somewhat serrulate in upper 
part, slightly narrowed to a lingulate, grooved point, from scarcely 
as long to about one and one half times longer than the base, with 
rounded apex and margin crenulate-papillose with short green 
cells except in lower part, where a narrow, hyaline border of 
elongate cells is usually present; costa nearly or quite percurrent, 
slightly serrulate on back toward the apex, smooth below, about 
one eighth the width of leaf half way up, in cross-section showing 
toward the base four guide-cells, in upper half mostly two or three 
guide-cells with stereid bands above and below and no differen- 
tiated outer cells, the upper stereid band small, often of only three 
or four cells; cells of upper blade mostly obscure, not elongate, 
6-8 fi in diameter, mamillate and densely papillose on both sides; 
cancellinae nearly filling the enlarged base, mostly broad and 
rounded above; perichaetial leaves about like, those of the stem; 
seta 3-4 mm. long; capsule ovate, scarcely 1 mm. long; peristome 
teeth golden brown, projecting well above the mouth, rather 
rough, with indistinct articulations; spores rough, 12-15 fj. in 
diameter; lid and calyptra not seen. [Fig. 17.] 

Type locality: Guiana. 

Distribution: Florida, Guadeloupe and Guiana. 

18. Syrrhopodon parasiticus (Sw.) Besch. Ann. Sci. Nat. 

VIII. 1:298. 1895 
Bryum parasiticum Sw. Prodr. 139. 1788. 
Encalypta parasitica Sw. Ind. Occ. 1759. 1806. 
Calymperes parasiticum Hook. & Grev. in Brewster, Edinb. Jour. 

Sci. 1: 131. 1824. 

Dioicous, the male plants with often two or three rather con- 
spicuous, scattered buds, the inner perigonial leaves very short, 
broadly ovate-acute, enclosing numerous antheridia about 0.33 
mm. long, without paraphyses: plants scattered or in loose tufts 
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with stems up to 2 cm. high; stem-leaves usually 4-5 mm. long 
and about 0.65 mm. wide, nearly linear, the basal part often 
slightly narrower than the upper part, or the terminal leaves at 
times much shorter and broader, somewhat lanceolate, up to 1 mm. 
wide, all rather gradually acutely pointed, subtubulose and erect- 
flexuos when dry, widely spreading, almost squarrose when 
moist, with a pale, minutely serrulate or entire border of elongate, 
stereid cells (sometimes quite lacking in the apical leaves) ex- 
tending from about one third below the apex to four fifths way 
down the leaf; costa nearly percurrent, smooth on the back except 
at the slightly denticulate apex, about 60 ix wide near the apex of 
the cancellinae, in cross-section showing three or four guide-cells, 
stereid bands above and below them and outer cells not differen- 
tiated in the upper part, but more or less differentiated on the 
ventral side in the lower costa; cells in upper part of blade mamil- 
lose on the upper, smooth or unipapillate on the under side, mostly 
hexagonal and not elongate or slightly so, the median about 8 n 
wide by 8-10 n long, those next the costa on upper side often 
bearing, from some distance below the apex to near the cancellinae 
filiform propagulae about 0.5 mm. long, with fifteen to twenty 
cross-walls; cancellinae filling the most of the leaf-base and ter- 
minating in narrow angles next the costa one fourth to one third 
way up the leaf; perichaetial leaves scarcely differentiated; seta 
2-2.5 mm. long, bearing an erect, cylindric capsule about 1.5 mm. 
long; median exothecal cells more or less four-to-six-sided, 20-25 f* 
in diameter, with thick walls; peristome and lid not seen; calyptra 
(immature and not fissured) with rather narrow base, gradually 
tapering upward and rough throughout. [Fig. 18.] 

Type locality: Hispaniola (Hayti). 

Distribution: Cuba (E. G. Britton 5040a; Brother Leon 
3564), Hayti, Porto Rico {5197, E. G. Britton), Trinidad and 
Yucatan. 

Illustration: Schwaegr. Suppl. 2 2 : pi. 17. 

Known only from the original collection until obtained in 
Cuba by Mrs. Britton. The type specimens do not seem to show 
any propagula, but these bodies readily fall off as the leaves 
become older. The species is quite closely related to the South 
American 5. flexijolius Mitt., which has similar propagula, but 
the latter has larger leaf-cells and a border extending nearer 
to both the base and the less acute apex while the cancellinae do 
not form so narrow an angle upward. 

Lindberg* has given a rather full description of this species and 

* 6fv. Kongl. Vet. Akad. Forh. 21: 604-5. 1864. 
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considers it to be dioicous; he retains it under Calymperes although 
describing a peristome of sixteen teeth that hardly project above 
the rim of the capsule, a pale, narrow border as in Syrrholodon 
and a calyptra split on one side ; a sterile specimen is also mentioned 
as bearing filiform propagula as in the recent collections; the lid 
is said to be subulate and as long as the capsule, but both 
mature lids and calyptras seem to be unknown in any available 
collection. 

19. Syrrhopodon filigerus (Aust.) Williams, comb. nov. 

Calymperes filigera Aust. Bot. Gaz. 4: 151. 1879. 

Flowers and fruit unknown: in thin, dusky green mats with 
stems 6-8 mm. high; leaves mostly 2.5-3.5 mm - l° n g> incurved or 
crispate when dry, from a narrowed, more or less oblong, base 
becoming slightly wider upward to a point about three fourths up 
leaf, then gradually narrowing to the broadly acute apex, the 
leaf-blade somewhat keeled and borders flat and entire or nearly 
so; costa vanishing in apex, 40-50 n wide about one half up and 
one tenth the width of the leaf, sometimes bearing numerous 
filiform propagula from near the middle half way up to apex; 
costa in cross-section somewhat semiterete, with six or seven 
guide-cells, stereid bands above and below them and without 
differentiated outer cells ; the cells of leaf-blade mamillose on upper 
side, finely papillose on under side ; border of leaf scarcely extending 
above the middle, often more or less wanting below, composed of a 
pale, cylindric band of elongate, stereid cells; cells of blade pellucid, 
mostly slightly elongate, somewhat angular, the median 7-8 fi 
wide and 8-10 n long; cancellinae often extending two fifths up 
leaf and terminating next the costa in very acute angles. [Fig. 

19.] 

Type locality: Caloosa, Florida. 

Distribution: known only from the type locality. 

This species is nearly related, by the position of the propagula 
and shape of leaf, to S. parasiticus, but the latter is a larger plant 
with much wider leaves and costa. 

Note. — S. circinatus Schimp. is Symblepharis Schimperianum 
(Paris) Card. ; 5 1 . crispatus Hampe is Didymodon campylocarpus C. 
Miill.; S. fragilis Hampe is Trichostomum Schlimii C. Mull.; S- 
strigosus (Brid.) Mitt., probably does not belong to the Calym- 
peraceae, but the type does not seem to be known in Berlin: 
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CALYMPERES Sw. (PWeber f. Tab. Calypt. Operc. 1813) 
in Schwaegr. Suppl. i 2 : 333. 1816 

Dioicous: plants mostly of medium size, growing in compact 
tufts with erect, often dichotomous stems, radiculose at the base. 
Stem-leaves when dry mostly strongly incurved or crispate and 
subtubulose above the erect, clasping, usually broader and con- 
spicuously white base, the leaf-point varying from lanceolate to 
lingulate or ligulate with apex often broad. Costa stout, vanishing 
just below the apex or more or less excurrent, often enlarged and 
bearing propagula in dense clusters at the apex, from smooth to 
rough on both sides, sometimes spinose, in cross-section showing 
from one to three rows of guide-cells with stereid bands above and 
below and outer cells mostly differentiated. Leaf-margin usually 
more or less thickened and serrate or sometimes with two serrate 
wings. Ribbon-like bands of green, elongate cells (teniolae), 
occasionally wanting, extend just within the margin from base to 
near apex in some species, in others only for a short distance 
in the upper basal part of leaf. Cells of upper blade roundish to 
angular, sometimes shortly elongate, chlorophyllose, often rather 
obscure, mostly mamillose on upper side and smooth to somewhat 
mamillose and often papillose on under side; hyaline, rectangular 
or nearly square cells (cancellinae) , usually filling most of basal 
or sheathing part of leaf, except a narrow border, and changing 
abruptly into the green cells of blade above (except in S. fluviatile 
which lacks cancellinae). Peristome none. Capsule oblong to 
cylindric, smooth, on an erect, more or less elongate seta. Calyp- 
tra persistent, plicate, rough in upper part, embracing the base 
of capsule and split on sides only part way down to the base. 
[Plate 17.] 

Type species : Calymperes lonchophyllum Schwaegr. 

With cancellinae; teniolae usually present. 

Leaf-cells not transversely elongate throughout blade 
above cancellinae; the spreading blade more or less 
crispate when dry and not more than 3 or 4 times 
longer than clasping basal part; guide-cells of costa 
in one row except in C. cubense. 
Leaf-margin distinctly serrulate throughout upper 
part of leaf or entire and basal part somewhat 
serrulate. 
Teniolae extending to or above the middle of leaf. 
Green cells of blade mostly up to 7 or 8 fx in 
diameter and in about forty rows or less 
from costa to margin in widest part of leaf. 
Mamillose cells not terminating in small 
papillae; teniolae only two or three 
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cells in from margin in upper basal 
part of leaf; cancellinae mostly broad 
and rounded above. 
Costa as wide or wider at the base than 

half way up. 
Costa about one half as wide at the base 
as half way up. 
Mamillose cells terminating in one or two 
small papillae; teniolae four to eight 
cells in from margin in upper basal 
part. 
Cancellinae terminating in acute angles 
next costa; leaf-base not much 
broader than blade above. 
Cancellinae terminating in broad angles 
or rounded above; leaf-base two or 
three times wider than blade above. 
Green cells of blade about 4 n in diameter, in 
fifty to one hundred rows in widest part of 
of leaf; teniolae usually six to twelve cells in 
from margin in lower leaf and distinct to 
insertion of leaf. 
Teniolae very short or wanting, only found in 
upper basal part of leaf when present. 
Upper side of costa rough to near cancellinae 

and teniolae present. 
Upper side of costa smooth except near apex 
and teniolae wanting. 
Leaf-margin entire above and below or slightly ser- 
rulate near apex only. 
No teniolae; costa rough on both sides to below 

the middle. 
Teniolae short, but usually distinct in upper base; 
costa smooth, or nearly so, to apex. 
Leaf-cells distinctly transversely elongate except in the 
small basal part; the spreading leaf-blade nearly 
straight or somewhat flexuous, rarely somewhat 
crispate, eight to fifteen times longer than the 
narrow clasping base; guide-cells of costa in two or 
three rows. 
Leaves up to 15 or 18 mm. long; teniolae mostly more 
or less evident in basal part; stems under 6 mm. 
long. 
Leaves up to 8 or 10 mm. long; teniolae wanting; 
stems usually much more than 6 mm. high. 
Without cancellinae; teniolae finely developed. 



1. C. Richardi. 

2. C. cubense. 



3. C. emersum. 

4. C. disciforme. 

5. C. Donnellii. 

6. C. nicaraguense. 

7. C. Heribaudi. 

8. C. Nashii. 

9. C. Guildingii. 



10. C. lonchophyllum 

11. C. Levyanum. 

12. C. Jluvialile. 



i. Calymperes Richardi C. Mull. Syn. i: 524. 1849 
Calymperes Breutelii Besch. Ann. Sci, Nat. VIII. 1: 278. 1895. 
Calymperes guadalupense Besch. Ann. Sci. Nat. VIII. 1 : 285. 1895. 
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Calymperes hexagonum Besch. Ann. Sci. Nat. VIII. i: 286. 1895. 
Calymperes Hookeri Besch. Ann. Sci. Nat. VIII. 1: 287. 1895. 
Calymperes panamae Besch. Ann. Sci. Nat. VIII. 1: 298. 1985. 
In compact cushions with sometimes branching stems 5-6 
mm., or rarely up to 2 cm. high ; leaves strongly incurved or crispate 
when dry, the lower short, ovate, about 0.75 mm. wide by 1.5 mm. 
long, the upper 3-3.5 mm. long, from a variable base, sometimes 
distinctly ovate or obovate and considerably wider than blade 
above, sometimes scarcely or not wider than above, and extending 
into a broadly acute or obtuse point, or those leaves bearing pro- 
pagulae narrowed above to a stout point without distinct blade 
and of variable length, with rounded apex; leaf-margin entire 
except along upper part of clasping base, which is more or less 
irregularly serrulate; costa stout, vanishing just below apex, 
rough on both sides above, slightly rough or smooth below the 
middle and bearing often on upper side at apex a dense cluster of 
narrowly spindle-shaped propagula, up to 250 n long with ten to 
fifteen cross-walls; cells of upper leaf mamillose, distinct, mostly 
roundish, 6-8 n in diameter; teniolae two or three cells wide and 
one to five cells in from lower margin, extending nearly three 
fourths up leaf and running into the thickened border of upper 
leaf; cancellinae extending one third to one fourth up leaf, broad, 
mostly rounded above; perichaetial leaves much like stem-leaves 
but larger below with cancellinae extending higher up; seta erect, 
about 3 mm. long; capsule 1.5 mm. long, elongate-oval, smooth, 
without peristome; lid short-rostrate; calyptra persistent, plicate, 
rough toward apex, clasping the seta below capsule and split 
mostly along the middle on one side; spores rough, up to 35 n in 
diameter. [Fig. i.] 

Type locality: Guiana. 

Distribution: Florida, Panama and the West Indies to Brazil. 

2. Calymperes cubense Williams, sp. nov. 

Evidently dioicous: growing in compact tufts with mostly 
simple stems 6-8 mm. high; stem-leaves up to 3 mm. long, from a 
white, appressed, more or less obovate or obcuneate base rather 
gradually or somewhat abruptly narrowed into an oblong-linear 
to lanceolate, more or less acute point from shorter to about one 
and one half times longer than the basal part, the margins ser- 
rulate nearly all round and the point more or less crispate when 
dry; Costa not quite percurrent, very rough on both sides to near 
the base, widest, 100 n or more, about half way up and tapering 
to a base about one half as wide, in cross-section near the middle 
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showing about two rows of guide-cells with an indefinite number 
of smaller accessory cells and stereid cells in one or two rows at 
the upper and under surface; leaf-cells pale throughout, very 
mamillose on the upper surface and smooth or papillose on the 
under side to the cancellinae, the median cells hexagonal to round- 
ish, about 8 At in diameter; teniolae one to three cells in from the 
margin, usually extending from the upper part of the base of the 
leaf to above the middle, and consisting of a double thickness of 
one or two rows of elongate, often highly mamillose cells; cancel- 
linae mostly broad and more or less rounded above; inner peri- 
chaetial leaves rather longer than stem-leaves and with a smaller 
base, the archegonia and filiform paraphyses numerous; obclavate, 
eight- to ten-celled propagula sometimes occur in clusters at the 
apex of the costa. [Fig. 2.] 

Type collected in the Sierra de Gavilanes, Santa Clara Province, 
Cuba, August, 1906, Brothers Leon & Clement 6773 (herbarium 
of the New York Botanical Garden). 

The peculiar cross-section of the leaf of this species is very 
similar to that of C. Dozyanum Mitt, of Java. 

3. Calymperes emersum C. Mull. Bull. Herb. Boiss. 5: 189. 

1897 

In broad, lax, dull-green tufts with stems about 1.5 cm. high; 
stem-leaves about 4 mm. long, mostly incurved, scarcely crispate 
when dry, from a somewhat wider, or in the lower leaves narrower, 
oblong or obovate, serrulate base extending into a broad, oblong- 
linear point, from not much longer than basal part to about twice 
longer, with rather abruptly acute, serrulate apex and costa vanish- 
ing just below apex or when bearing propagulae, excurrent and 
enlarged into a stout rough point with the propagulae on all sides 
near apex; costa in middle of leaf about one tenth the width of 
leaf, rough on both sides in upper half, in cross-section showing 
four to six guide-cells, stereid bands above and below and outer 
cells differentiated on both sides; blade of leaf highly mamillose 
and papillose on upper side, the under side not mamillose but 
finely papillose; cells throughout spreading leaf-blade distinct, 
scarcely or not elongate, angular to roundish, 7-8 fi in diameter, 
with one or sometimes two papillae on each surface; teniolae 
extending from or near the base to near the abruptly narrowed 
apex and only one or two cells in from margin in upper leaf, and 
four to eight cells in from margin at the broadest basal part; 
cancellinae often extending nearly one half up leaf next costa and 
terminating in acute angles; " theca hardly emergent, calyptra 
finely roughened at apex." — C. Muller. [Fig. 3.] 
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Type locality : Guatemala. 

Distribution: known only from the type locality and Deering 
Hammock, Cutler, Dade County, Florida, 1916, /. K. Small. 

4. Calymperes disciforme C. Mull. Linnaea 21: 183. 1848 

Calymperes Wulfschlaegelii Lorentz, Moosst. 168. 1864. 

In dull or brownish green cushions with somewhat branching 
stems up to 1.5 cm. high; leaves, when dry, tubuloseand crispate 
above, on lower stem about 2 mm., on upper stem 3.5 mm. long, 
from a broad, usually obovate, whitish, clasping base narrowed to 
a broadly Ungulate or linear point one and one half to two times 
longer, with apex broadly acute or in those leaves bearing pro- 
pagulae, with apex more elongate and narrowed; leaf-margin 
finely serrulate, nearly to base, thickened above; costa not quite 
percurrent or somewhat enlarged above and excurrent, rough on 
both sides to cancellinae or smoothish in lower part, in cross 
section showing about 6 guide-cells with stereid bands above and 
below and outer cells differentiated on upper side ; leaf-cells above 
the cancellinae mostly 7 or 8 ^ in diameter, slightly or not elongate, 
mamillose on both sides with more or less distinct papillae on upper 
blade; teniola extending to above middle of leaf, about 8 cells in 
from margin in upper basal part of leaf and 2 or 3 cells in from 
margin of blade above; cancellinae extending one third to two- 
fifths up leaf, broadly angular, often rounded above; perichaetial 
leaves about like upper stem-leaves; seta 4 or 5 mm. long; calyptra 
persistent, striate, very rough above. [Fig. 4.] 

Type locality: Surinam. 

Distribution: Santo Domingo; also in northern South 
America. The Florida specimens which have been referred to the 
above belong either to C. Richardi or to Syrrhopodon jiligerus. 

5. Calymperes Donnellii Aust. Bot. Gaz. 4: 151. 1879 

Calymperes rufescens Besch. Ann. Sci. Nat. VIII. 1: 266. 1895. 
Calymperes Brittoniae Besch. Ann. Sci. Nat. VIII. 1: 278. 1895. 
Syrrhopodon Smithii Besch. in Paris, Index, ed. 1, 1255. 1898. 
Calymperes portoricense Ren. & Card. Bull. Soc. Bot. Belg. 41 1 : 
57. 1904. 

In extensive, green mats with stems from 3 mm. to 1 cm. high; 
leaves incurved or crispate when dry, the lower 2.5-3 mm - l° n g> 
the upper about 5 mm. long, from a mostly slightly broader, more 
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or less ovate base one third to one fourth the entire length of leaf 
extending into an oblong-linear blade with broadly acute apex, or 
those bearing propagulae usually abruptly narrowed to a rough, 
stout point of variable length; leaf-margins incurved, doubly and 
irregularly serrate above, with thickened margin, below minutely 
serrulate; costa stout, often very rough on inner face above, and 
on back from apex to near the cancellinae, in cross-section showing 
about seven guide-cells with large stereid bands above and below 
and outer cells differentiated on both surfaces; cells throughout 
upper leaf mamillose and papillose, roundish, mostly 4-5 /j. in 
diameter; teniolae distinct to the insertion of leaf, eight to twelve 
cells in from marign in broadest part of leaf, extending about one 
half up leaf and disappearing in the thickened border; cancellinae 
extending one third to one fourth up leaf, mostly terminating 
above in acute angles and composed of square to short rectangular 
cells; perichaetial leaves few, only about one half as long as upper 
stem-leaves, enclosing numerous, very long paraphyses; seta 
dark red, erect, 5 mm. long; capsule cylindric, about 2 mm. long; 
calyptra scabrous above; spores rough, about 18 ju in diameter. 
[Fig. 5.] 

Type locality: Caloosa, Florida. 

Distribution: Florida (sterile), Cuba, Jamaica (fertile), 
Porto Rico and northern South America (Mt. Guayrapurina, 
Spruce, in Mitten Herbarium, fertile). 

6. Calymperes nicaraguense Ren. & Card. Bull. Soc. Bot. 

Belg. 33 2 : 117. 1894 
Calymperes Carionis C. Mull. Bull, Herb. Boiss. 5: 189. 1897. 

In broad, dusky green cushions with stems 1.5-2.5 cm. high, 
bearing crowded leaves up to 4.5 mm. long, crispate when dry; 
stem-leaves from a broadly obovate or obcuneate base with mar- 
gins mostly serrulate, abruptly narrowed to a nearly linear point 
two or three times as long, with thickened, slightly serrulate 
border and serrulate, blunt apex; upper surface of leaf highly 
mamillose, under surface nearly smooth or somewhat papillose; 
costa not quite percurrent, often rough on both sides in upper 
half, mostly smooth below; leaf in cross-section near middle 
showing a semiterete costa with eight or ten guide-cells, stereid 
bands above and below, with outer cells differentiated and a leaf- 
border of a nearly cylindric band of rather small, not stereid cells; 
cells throughout upper part of leaf rather distinct, somewhat 
angular or roundish, the median about 6 n in diameter; teniolae 
mostly quite distinct, eight or ten cells in from margin, extending 
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from the lower extremity of the thickened border for only a short 
distance downward into the basal part of leaf; cancellinae very 
broad above, mostly terminating in broadly acute angles or some- 
what rounded at the apex, scarcely as long as leaf-base ; seta erect, 
5-6 mm, long; capsule about 2.5 mm. long, cylindric; calyptra 
persistent, very rough above; spores rough, up to 20 ix in diameter. 
[Fig. 6.] 

Type locality : Nicaragua. 

Distribution : Nicaragua and Guatemala. 

7. Calymperes Heribaudi Paris & Broth, in E. & P. Nat. Pfl. I s : 

1 189. 1909 

In dark green cushions with stems about 1 cm. high; leaves 
flexuous or crispate when dry, up to 5 mm. long, from an ovate 
base about 1.5 mm. long with margins finely serrulate in upper 
half and mostly entire below, narrowed to a point two to three 
and one half times longer with thickened, somewhat doubly 
serrulate border extending from basal part to a little below the 
mostly blunt and serrulate apex ; leaf-surface on upper side highly 
mamillose, on under side nearly smooth below and mostly papillose 
above; costa vanishing just below apex, smooth below, rough and 
often bearing propagulae on upper side near apex; cross-sections 
near middle of leaf show eight or nine guide-cells, stereid bands 
above and below, with outer cells differentiated, the blade of one 
layer of cells and a border of a cylindrical band of six to nine cells 
enclosing one or two stereid cells; cells throughout upper leaf 
mostly square to roundish, the median 6-7 n in diameter; teniolae 
wanting; cancellinae usually extending highest up next costa and 
terminating in acute angles; fruit unknown. [Fig. 7.] 

Type locality: Panama near David. 

Distribution: known only from the type locality. 

This species is much like C. nicaragnense but has rather longer 
leaves, the basal margin more entire and without teniolae; also 
the thickened border contains a few stereid cells that seem to be 
wanting in C. nicaraguense, and the costa is mostly smooth on 
upper side. 

8. Calymperes Nashii Williams, sp. nov. 

In very thin, dusky green cushions or somewhat gregarious, 
with stems only 2 or 3 mm. high; leaves strongly incurved or 
crispate when dry, about 2.5 mm. long, oblong-linear from a 
slightly broader or not broader base; leaf entire with a thick, 
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cylindric border of short-rectangular, green cells extending from a 
little below the apex to the erect or clasping basal part; costa 
nearly cylindric, about 65 yu wide one third up from base, papillose 
on both sides to cancellinae, usually shortly excurrent, slightly 
enlarged at the apex and bearing numerous, short, spindle-shaped 
propagula about 120/* long, with six to eight transverse walls; 
cross-sections of costa show about four guide-cells, stereid bands 
above and below of rather large cells, and outer cells differentiated 
on upper side; leaf-cells of spreading blade mostly not elongate, 
the median 4-6 /x in diameter, mamillose on upper side, slightly or 
not mamillose but more or less papillose on under side; teniolae 
wanting; cancellinae extending about one fourth up leaf, truncate 
or somewhat rounded above, mostly four to six rows of cells wide on 
either side of costa and extending about one half way from costa 
to margin with the small green cells of blade above descending 
on outer side in a broad band to or near base; fruit unknown. 
[Fig. 8.] 

Type collected in Hayti on trees at sea-level near Port Margot, 
August, 1903, G. V. Nash 51 (herbarium of the New York Bo- 
tanical Garden). 

Distribution: Hayti, Mona Island and Florida (on hammocks, 
Adams Key, Dade County, March, 1915, Small & Mosier 5158). 

This species is much like some of the small forms of C. Richardi 
growing in similar situations, but teniolae are entirely wanting, 
the leaf-border is entire and the cancellinae are narrower. 

9. Calymperes Guildingii Hook. & Grev. in Brewster, Edinb. 
Jour. Sci. 3: 223. 1824 

Syrrhopodon badius Schimp.; Besch. Ann. Sci. Nat. VI. 3: 197. 

1876. 
Calymperes guadeloupensis Broth. Symb. Ant. 3: 423. 1903. 

In large tufts or mats with stems up to 3-4 cm. high; stem- 
leaves 4-5 mm. long, flexuous or crispate when dry, erect-spreading 
when moist, from an ovate or obovate, mostly much broader base 
narrowed to a linear-lanceolate point about three times longer, 
the upper surface mamillose, the under smooth, with leaf margins 
entire or nearly so all round and much thickened from apex to the 
clasping base; costa stout, nearly percurrent, smooth on both 
sides, often with propagulae on upper side near apex; cross-sections 
of leaf near middle show a nearly semiterete costa with five or 
six guide-cells, stereid bands above and below and outer cells 
differentiated, with a nearly cylindrical leaf-border composed 
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of three to five stereid cells surrounded by seven or eight larger 
outer cells; leaf-cells throughout upper blade distinct, slightly 
elongate, 6-7 fx wide by 8-10 fi long; teniolae usually distinct in 
upper part of clasping base, four to eight cells in from margin, 
merging into the elongate cells of border toward base of leaf and 
upward soon terminating in the thickened leaf-border; cancellinae 
extending about one fourth up leaf, mostly terminating in acute 
angles or sometimes rounded or truncate; perichaetial leaves 
about like stem-leaves but with higher clasping base and green 
cells extending more or less downward between the cancellinae 
and costa; seta erect, 4-5 mm. long; capsule 2 mm. long, cylindric, 
with conical, short-beaked lid; calyptra plicate, scabrous above. 
[Fig. 9.] 

Type locality: St. Vincent, British West Indies. 

Distribution: St. Kitts, Guadeloupe, St. Vincent, and Porto 
Rico. 

Exsiccati: Husnot, PI. des Antilles, 255, 195. 

10. Calymperes lonchophyllum Schwaegr. Suppl. i 2 : 333. 

1816 

Syrrhopodon venezuelanus Mitt. Jour. Linn. Soc. 12: 125. 1869. 
Calymperes asperipes Besch. Ann. Sci. Nat. VIII. 1: 277. 1895. 
Dioicous, male plants much like the fertile plants, bearing 
several oblong flowers about 1 mm. long in the axils of the upper 
leaves, the perigonial leaves one half to three fourths mm. long, 
more or less ovate, acutely pointed, pale, costate, slightly serrulate 
above and enclosing five or six antheridia 0.4 mm. long with quite 
numerous, longer paraphyses: in low mats with tomentose stems 
mostly 3-5 mm. high, bearing crowded, ligulate, flexuous, rarely 
crispate leaves up to 15-18 mm. long; stem-leaves from a narrowly 
oval base with serrulate margins 0.75-1.5 mm. long, extending 
into a point ten to fifteen times longer, mostly slightly wider 
above than below, with thickened, doubly serrulate or sometimes 
nearly entire borders and acute, serrulate apex; costa nearly per- 
current, smooth on both sides, without propagula; cross-sections 
of leaf about one half down show ten or twelve guide-cells in costa 
with accessory cells in one or two rows, stereid bands above and 
below, with outer cells differentiated, and leaf-blade often of a 
double layer of cells extending from costa to the thick, three- 
sided border; leaf-cells throughout spreading blade transversely 
elongate, mostly 4-5 m by 6-8//, smooth on both sides; teniolae 
not extending into narrowed blade, and from distinct to almost or 
•quite wanting in basal part; cancellinae nearly filling the basal 



394 Williams: Calymperaceae of North America 

part of leaf, mostly rounded or truncate above; outer perichaetial 
leaves much like stemdeaves but the base larger and irregularly 
serrate or incised above, enclosing a few very small inner leaves 
and numerous paraphyses; seta io-i2mm. long, often bent, slightly 
rough in upper half; capsule 2 mm. long; lid with beak one half 
the capsule in length; spores rough, up to 20 /u in diameter. [Fig< 
IO.] 

Type locality: Guiana. 

Distribution: Martinique, Guadeloupe, Jamaica, Central 
and northern South America. 

Illustration: Schwaegr. Suppl. pi. g8. 

11. Calymperes Levyanum Besch. Ann. Sci. Nat. VIII. 1: 290. 

1895. 

In habit somewhat like C. lonchophyllum, but stems longer, 
1 cm. or more, and leaves shorter, 8-10 mm. long; stem-leaves 
from an oblong base, serrulate on margins, about 1 mm. long, 
narrowed into a ligulate-spatulate point six to eight times longer 
with broad, mostly acute, serrulate apex and thickened border 
serrulate above, becoming nearly or quite entire below the middle; 
costa not quite percurrent, smooth on both sides except near 
apex; leaves in cross-section showing costa with eight or ten 
guide-cells, an accessory row of four to five cells, stereid bands 
above and below with differentiated outer cells, and a leaf-blade 
of one layer of cells, with a cylindric to three-sided border of 
eight to ten rows of cells; leaf-cells rather obscure in upper leaf, 
roundish to slightly transversely elongate, mostly 3-4 /x in diameter 
and from nearly smooth to minutely papillose on both sides 
teniolae wanting; cancellinae nearly filling the ovate base, of 
mostly square cells, at apex rounded or sometimes acutely angled; 
fruit unknown. [Fig. 11.] 

Type locality: Nicaragua. 

Distribution: known only from the type locality and Cuba. 

12. Calymperes fluviatile Williams sp. nov. 

Flowers and fruit unknown: growing in rather stiff, dark 
green, loose mats; stems simple, 2-3 cm. long, with inconspicuous 
radicles ; in cross-section somewhat triangular, about 250 yu in 
diameter, showing a distinct central strand and outer walls com- 
posed of about three rows of thick-walled cells; leaves when dry 
subtubulose and incurved or somewhat crispate, when moist 
widely spreading, oblong-lingulate, entire, 3-3.5 mm. long by a 
little over 1 mm. wide about half way up the leaf, somewhat 
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rounded to the scarcely acute apex and with very distinct teniolae 
of three or four thicknesses of cells and five or six cells wide ex- 
tending from some little distance above the base to about an equal 
distance below the apex, with three to six rows of cells between 
the tenola and margin ; costa about ioo /x wide a little above the 
base, nearly percurrent, in cross-section, showing five or six guide- 
cells, large stereid bands above and below them and outer cells 
somewhat differentiated; cells of blade in upper leaf mostly 
roundish or slightly elongate, mamillose on the ventral, flat on 
the dorsal side, the median cells 6-7 n in diameter, gradually 
changing toward the base to the not very numerous rectangular 
cells which are more or less colored and never form distinct can- 
cellinae. [Fig. 12.] 

Type collected in the vicinity of Utuado, Porto Rico, on wet 
rocks, March, 1915, E. G. Button 5206 (herbarium of the New York 
Botanical Garden). 

Distribution: known only from type locality and La Juanita, 
near Las Marias, Porto Rico. 

New York Botanical Garden. 
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Explanation of Plates 1S-17 

Plate 15 

Cross-sections of Syrrhopodon made about halfway down the leaf. 
Fig. i. Syrrhopodon rigidus Hook. & Grev., from St. Vincent, X 235. 
Fig. 2. Syrrhopodon Bernoullii C. Mull., from Panama, X 235. 
Fig. 3. Syrrhopodon floridanus Sull., from Bermuda, X 235. 
Fig. 4. Syrrhopodon incompletes Schwaegr., from Cuba, X 235. 
Fig. 5. Syrrhopodon Berterianus (Brid.) C. Mull., from Hayti, X 350. 
Fig. 6. Syrrhopodon martinicensis Broth., from Guadeloupe, X 235. 
Fig. 7. Syrrhopodon Gaudichaudii Mont., from Isle of Pines, X 235. 
Fig. 8. Syrrhopodon inflexus Mitt., from Colombia, X 235. 
Fig. 9. Syrrhopodon Husnoli Besch., from Martinique, X 235. 
Fig. 10. Syrrhopodon flavescens C. Mull., from Trinidad, X 235. 

Plate 16 

Cross-sections of Syrrhopodon made about half way down the leaf. 

Fig. 11. Syrrhopodon lenuifolius (Sull.) Mitt., from Jamaica, X 235. 

Fig. 12. Syrrhopodon lycopodioides (Sw.) C. Mull., from Jamaica, X 235. 

Fig. 13. Syrrhopodon recurvulus Mitt., from Cuba, X 235. 

Fig. 14. Syrrhopodon graminicola R. S. Williams, from Jamaica, X 350. 

Fig. 15. Syrrhopodon elongatus Sull., from Cuba, X 235. 

Fig. 16. Syrrhopodon texanus Sull., from Texas, X 235. 

Fig. 17. Syrrhopodon ligulalus Mont., from Florida, X 350. 

Fig. 18. Syrrhopodon parasiticus (Sw.) Besch., from Hayti, X 235. 

Fig. 19. Syrrhopodon filigerus (Aust.) R. S. Williams, from Florida, X 350. 

Plate 17 
Cross-sections of Calymperes made about halfway down the leaf. 
Fig. 1. Calymperes Richardi C. Mull., from Guiana, X 200. 
Fig. 2. Calymperes cubensis R. S. Williams, from Cuba, X 200. 
Fig. 3. Calymperes emersum C. Mull., from Guatemala, X 300. 
Fig. 4. Calymperes disciforme C. Mull., from Surinam, X 200. 
Fig. 5. Calymperes Donnellii Aust., from Florida, X 300. 
Fig. 6. Calymperes nicaraguense Ren. & Card., from Nicaragua, X 200. 
Fig. 7. Calymperes Heribaudi Paris & Broth., from Panama, X 200. 
Fig. 8. Calymperes Nashii R. S. Williams, from Hayti, X 300. 
Fig. 9. Calymperes Guildingii Hook. & Grev., from St. Vincent, X 200. 
Fig. 10. Calymperes lonchophyllum Schwaegr., from Guadeloupe, X 200. 
Fig. 11. Calymperes Levyanum Besch., from Nicaragua, X 200. 
Fig. 12. Calymperes fluvialile R. S. Williams, from Porto Rico, X 200. 
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